A novel approach to the analysis of substituent effects: quantitative description of ionization energies and gas basicity of amines.
In this work, a new topological approach based on simple matrix algebra is introduced to explore substituent effects at the level of atomic additivity in the absence of significant resonance contributions. In the framework of the suggested method, all atoms are classified according to element and valence state. The sums of the inverse squared distances between the substituent atoms and the reaction centre of the molecule are used as operational parameters in the present method. The approach implies atomic level of consideration of inductive and steric effects and allows for quantification of substituent effects without the use of pre-established group substituent constants. The practical application of the model is illustrated by the quantitative interpretation of ionization energies and gas basicity of a broad range of amines. Further development of the elaborated approach is also discussed.